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RE MARKS 



Claims 1-9 are canceled, without prejudice or disclaimer, and new claims 10-29 
are added Claims 10-29 are pending. 

The amendments to the specification, abstract, and claims, including the insertion 
of the substitute specification, are based on the original application, being a translation of 
the priority Italian application, so it is respectfully submitted that no new matter has been 
added. 

Accordingly, entry and approval of the present amendment and allowance of all 
pending claims are respectfully requested. 

In case of any deficiencies in fees by submission of the present preliminary 
amendment, the Commissioner is hereby authorized to charge such deficiencies in fees to 
Deposit Account Number 01-0035. 



Respectfully submitted, 




Date: July 31, 2003 



Anthony J. Natoli 
Registration number 36,223 
Attorney for applicant 



ABELMAN, FRAYNE & SCHWAB 
150 East 42"** Street 
New York, NY 10017-5612 
(212) 949-9022 
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SAFETY SWITCH WITH^LECTRONIC 
PROGRAMMABLE SYSITEM^^^.^^^ r/Lf^j^yyVM^TT.^ 

CoooQ The present invention refers to a safety switch with 
"^^ectronic progranMnabfe system: 

£,omvJ More particularly, the present invention refers to a safety 
switch with Velectronic- prog r anmiab ter system- being 
particularly but not exclusively useful anytime that the 
need to be sure that an e l ement reaches- a certahr position 
with respect to another one arises, such as for the bolts of 

Ji^^T^rz^/i/ THE ^3o/?r^^^/er 

^900^3 ^ known that in various applications it is necessary to 
be sure that an element reaches a predefined position with 
respect to another one before the subsequent event takes 
place. One of these applications is the control of the bolts 
of^' lift doors wherein their opening and/or closing must 
take place safely according to the provisions ruling the 
security classes. 

pooo*/J order to meet these safety requirements, mechanical 
devices provided with electric or electromechanical 
sensors interacting with the opemng devices of the doors 
are generally known and used. In particular, for safety 
reasons, the bolt of the lift doors is associated ySi the lift 
cabin operator and it is mechanically operated. 
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Even though these devices achieve the purpose, they are 
not free from drawback s- such* as" the mamifacturing 
complexity due to the interaction seed between the 
electrical and the mechanical devices, the installation 
difficulty due to the restricted spaces available, the 
physical calibration need of the vanous components m 
order to assure the correct interaction among the above- 
mentioned devices^^p s'i//^/>7>9/f/^ Of^^/^i J^^^^fy^TlO^ 
J of the present invention is to provide a safety 

switch witl^viiectronic programmable system being able to 
remove the above-mentioned drawbacks with reference to 
the prior art. 

CoOO^J A further object of the present invention is to provide a 
safety switch with Electronic programmable system that is 
easily manufactured and installed in restricted spaces and 
does not need^^hysical calibration. 
/J PO^?J According to the present inventioxt, these- and other 
purposes resulting from the following description will be 
attained by a safety switdr witli^^rtronixrprogranimable 

COOO^J The building and- fimcttcmat features- of the- safety- switch \ ^ 
withXelectronic programmable system of the present 
invention will be better understood- fronr the Mowing 
description, wherein reference is made- to the Figures of 
the attached drawings representing aa embodiment of 8«4- 
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device which is given only by way of illustrative and non- 
linritadve exampte-wteraic 
CoQiol/ Figure lis the schematic view of a door bolt provided 
vvith the safety switch- with electronic programmable 
system of the present invention; and 
PooU'} Y Figure 2 is thr<*edc diagram of Arrela3rstatt«; and 

flow chart of the safety switch with electronic 

poaljj reference to Figure 1. a ^o^^^r*^^^^^^^^ 

safety switch wit^ectronic system 2 of the 

present invention is marked hrits whole^ 1- 
rOOf^J Thedoorbolt 1^ which is known in itself and therefore i^ 
not described in detaU, comprises a support element sX"^ 
tUting element 4 provid^^^ stopping means, that are 
rotatingly associated "^Uaid support element 3 and to a 
matching element 6 provided with stopping opposite 
means 7. 

[QQlO Moreover, the tilting element 4 is providedwith a support 

elements. 

|:00/O "^^'^ ,vkii&nicprogrammable system 2 

comprises a group of two^^^e-contact relays 9 
connected in series, assoctatedVthe mat^ element 6 
and a proximity element 10 associated^^he support 
element 8 of the tilting dement 4. 
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pOO(^ The relay group 9 is provided with magnetic sensors to 
check the contact status of each of the two relays and of 
two calculation units. These magnetic sensors are 
sensitive to the orientation of the flow lines of the 
surrounding magnetic field. 

The proximity element IQ is provided with a magnet 11 
that is able to generate a magnetic field variation that can 
be detected by the magnetic sensors. The magnetic field 
variation i^^wiction of the distance of the magnet 11, 
associatea^ the tiltii^ element 4, ft-om the magnetic 
sensors 1 1 associated^ the group of the two relays 9. 
|7oo/X3 The control of the relay status defining the position of the 
bolt and therefore the safety of the switch is carried out as 
shown in Figure 2 using only the NA contact. It can be 
noticed that, in this scheme, the only contact 12 and 13 of 
the single relays, the power connectors 14, the connectors 
of the control signals 15 and 16 and the connector 17 
common to the two relays are shown. Two transformers 
18 and 19 assure the insulation of the safety circuit. 
The connectors of the control signals 15 and 16 are 
connected to one end with one output of one relative 
calculation unit of the two calculation units and to the 
other end with the magnetic sensors of a relative relay. 
The common connector 17 is connected to one end with 
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the magnetic sensors of the two relays and to the other one 
with an entry of the two calculation units. 
r QO^U The control is managed by the two calculation units of the 
safety switch and takes place^ending a fixed number of 
^^«@yfixed-fi-equency pulses to each of the magnetic 
sensors of the single-contact relays 12 and 13 through the 
connectors 15 and 16 and controlling the return of the 
same pulses through the connector 17. As these pulses are 
in common with the return connector 17, they are 
alternatively sent to the magnetic sensors of the two 
single-contact relays 12 and 13; in other words, first to 
one magnetic sensor and then to the other. The pwm 
pulses have preferably a fi-equency of 50KHz divided into 
packets of 1 second for a total of 50 pulses for each audit 
window. Between the sending of the pulses to the 
magnetic sensor of the first single-contact relay and the 
sending to the magnetic sensor of the second single- 
contact relay, a delay time ^v%ie engaged is 
advantageously left. Moreover, the time of the control 
cycle-is advantageously divided at 50% on^ the two single- 
contact relays. 

The two calculation units can* determine the* status of the 
contacts of the single relays fi'om the return of the pulses; 
in other words if the pulses sent to the- magnetic sensor of 
both the single contact relays 12 and 13 return, both the 
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single-contact relays are closed; or if they do not return 
they are open. In this way, , the two calculation units can 
give the permission to the movement of the cabin, in case 
of a lift; or deny it e nabling an alarm sig n a h 

POOZSj In Figure 3 the flow chart of the nrntioliaatio n cycle and of 
the main cycle- of the- m anag ement software-rf the safety 
switch wittvelectronic programmable system 2 is shown. 

l^uw^rj The Htttiriisatten cyde" is- r epre s ent ed in^detaif iir Figure 4 
and it mainly comprises the Hutialisatioa and control 
configuration stq)s, the ^or check and the- execution and, 
during testing, the calibration procedure. 
Figure 5 shows the alarm qycle that is forced in case of 
errors during the inity^tfen step. 

fZO^ZQ^ Figure 6 shows the flow chart of the calibration procedure 
comprising the acquisition steps of all the reference and 
control values. 

UO^'2'7jFigureslfe6^7 to 11 show in detail the management steps 
of the switch and, in particular. Figure 9 shows tia(f flow 
chart of the control of the single-contact relays, 

[^qo^SCI Advantageously, the safety switch withV^ectronic 
programmable system of the present invention does not 
need physical calibrations as aU the management and 
control parameters are defined and acquired by an 
appropriate program block executed at the first start. 
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The safety switch witn^dectronic programmable system of 
the present invention can be advantageously used each 
time that an element must be"in^ertain"pasition *before the 
pemrission to the subsequent action is given such as in 
machine tools wherein- protections must be safely closed 
before starting the working cycle. 

l^OoSoJ As it can be noticed from the previous description, the 
safety switch wit^^^ctrpnic programmable system of the 
present invention is functional and versatile; moreover it 
can be easily manufactured at low costs thus allowing the 
attainment of its^ purpose^ and over come the* above- 
mentioned drawbacks with reference to the prior art. 

[^00 yfj Even- though the- present i n ve nt io n har been- described 
above with reference to an illustrative embodiment, which 
is given only by way of non-limitative example, it is clear 
that^^K^technicians skilled in the art can make various 
changes and variants according to the above-mentioned 
description. It is therefore understood that the present 
invention is meant to include all the changes and variants 
falling within the spirit and the protective scope of the 
following claims. 
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M^)9^r^5r (LL^^m$ii!) ts: claims 

1. A safety switch with electronic programmable system 
(iXcomprising a group of two single-contact relays (9) 
connewed in series, associated to a matching element 
(6), a proximity element (10) associated to a support 
element (8\ magnetic sensors' for tiie* check of the 
contact status of each of the two relays, two 
calculation unitsu:onnected' to aa exttta said magnetic 
sensors through tW relative control signal connectors 
(1 5) and (16) and ta\pne entry by a common connector 
(17) and a magnet (k) associated to said proximity 
element (10), character&ed in that the check of the 
contact status of said relays is managed by said 
calculation units and takes Wace by sending a fixed 
number of fixed-frequency pwm pulses to said 
magnetic sensors of each: of the\.single-contact relays 
(12) and (13) through said connectors (15) and (16) 
and checking the return of the same pulses through the 
common connector (17). \ 

2. The safety switch with electronic programmable 
system according to claim 1 wherein theXmagnetic 
sensors are sensitive to the orientation of the flW lines 
of the surrounding magnetic field. \ 

3. The safety switch- with- electronic programmable, 
system according to the previous claims wherein the 
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magnet (11) can generate a magnetic field variation 
that can be detected by the magnetic sensors. 

4. The safety switch with electronic programmable 
system accordfaig tor ddim 3 wherenr the magnetic 
field variatibn is a fimction of the distance of the 
magnet (11) fiW the magnetic sensors. 

5. The safety swftch with electronic programmable 
system according- tcr the- previous- claims' wherein the 
pulses are alternatively^ sent to the magnetic sensor of 
the two single-contact relays (12) and (13). 

6. The safety switch witm electronic programmable 
system according to- cIcttSt wh ere in the pwm pi^lses 
have a firequency of 50 KHz divided into packets of 1 
second for a^total of 50 pglses ftrre ach audi t-wfaidow, 

7. The safety switch with elec^onic programmable 
system accordmg to daim & wherein between the 
sending of the pulses to the magnetic sensor of the 
first single-contact relay a line engaged delay time is 
left. \ 

8. The safety switcfr with electronic Wogrammable 
system according to clmm 7 wherein the time of the 
control cycle is divided at 50% on the Vwo single- 
contact relays. \ 

9. The safety switch: with- electronic prognmimable 
system according to the previous claims, whereinsthe 
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10. mmgment^control parameters are defined and 
acquired by a suitaM^>i)rosratrr blodc execoted at the 

first start. 
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A safe^ switch with electronic programmable system (2) 
comprising^a group of two single-contact relays (9) connected 
in series, associated to a matching element (6), a proximity 
element (10) associated to a support element (8), magnetic 
sensors for the checKspf the contact status of each of the two 
relays, two calculationNinits cormected to an exit to said 
magnetic sensors throu^ the relative control signal 
connectors (15) and (16) an\to one entry by a common 
connector (17) and a magnet (1 l)\ssociated to said proximity 
element (10), wherein the check of the status of said relays is 
managed by said calculation units and ta^s place by sending 
a fixed number of fixed-fi-equency pwik pulses to said 
magnetic sensors of each of the single-contact fdays (12) and 
(13) through said connectors (15) and (16) and checking the 
return of the same pulses through the common connectw (17). 
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